In a prospective randomised study, the effect of acupuncture on sham feeding stimulated gastric acid secretion was investigated. In eight healthy volunteers (five men, three women, mean (SEM) age 26-3 (4.7) years) various methods of acupuncture were performed. Apart from the sham procedure, the acupuncture was performed at the classic acupuncture points. Electroacupuncture reduced gastric acid secretion expressed as median (range) significantly during the first 30 minute period to 1-6 (0-5.2) mmol compared with 3-8 (2.3-14-5) mmol (p<0.05) during control period (sham feeding without acupuncture). Inhibition of gastric acid secretion by electroacupuncture was also significant during the second 30 minute period (0-2 (0-5.6) v 3-6 (0.3-9.1) mmol; p<0.05) and for peak acid output (0.8 (0.2-5.1) v 7'6 (3.4.12-1) mmol; p<0.05). Transcutaneous electrical nerve stimulation also resulted in significant reduction of gastric acid secretion during the first 30 minute period (1-0 (0-3.6) mmol v 3-8 (2.3-14.5) mmol; p<005), and peak acid output (3-6 (1*2-12*0) v 7*6 (3.4-12-1) mmol; p<0.05). The classic needle acupuncture, laser acupuncture, and sham acupuncture had no significant effect on gastric acid secretion. This study shows firstly that in healthy volunteers, only the versio;is of acupuncture using more pronounced stimulation (electroacupuncture, transcutaneous electrical nerve stimulation), but not those with only mild stimulation of the nerves (classic needle acupuncture, laser acupuncture), and secondly only acupuncture performed at defined points lead to significant reduction in gastric acid secretion. (Gut 1994; 35: 1026- 
p<005), and peak acid output (3-6 (1*2-12*0) v 7*6 (3.4-12-1) mmol; p<0.05). The classic needle acupuncture, laser acupuncture, and sham acupuncture had no significant effect on gastric acid secretion. This study shows firstly that in healthy volunteers, only the versio;is of acupuncture using more pronounced stimulation (electroacupuncture, transcutaneous electrical nerve stimulation), but not those with only mild stimulation of the nerves (classic needle acupuncture, laser acupuncture), and secondly only acupuncture performed at defined points lead to significant reduction in gastric acid secretion. (Gut 1994; 35: 1026- Titration of the gastric juice was performed in 10 ml samples with one tenth normal solution NaOH until the indicator (phenol red) changed colour at a pH of 7-4.
CORRECTION FOR LOSS OF VOLUME
Phenol red was infused continuously into the stomach through a second tube (OD 2 mm). The opening of the second tube was located 2 cm proximal to the most proximal aspiration opening of the gastric tube. Phenol red solution (40 mg/100 ml) was instilled at 30 ml/h by an automatic infusion device (Perfusor V, Braun Melsungen, Germany).
The extinction was determined in the aspirate (0 5 ml aspirate to which 5'5 ml double distilled water was added), and 1 ml borate buffer (61-83 boric acid in 1000 ml double distilled water, adjustment of the pH to 9-2 with normal solution NaOH) at wavelengths of 520 nm, 560 nm, and 600 nm.
The total extinction of the aspirated secretion (E-pra) was calculated using the formula:
The correction factor F is calculated from:
Where V-inst=instilled volume; E-pri=extinc-tion of instilled volume; V-asp=aspirated volume; E-pra=extinction of aspirated volume. By multiplying the titrated acid value by the correction factor, F, the loss corrected acid secretion is obtained. In each case, the acupuncture was maintained for 30 minutes.
In the case of classic acupuncture and acupuncture with stimulation by electric current, Japanese disposable acupuncture needles (diameter 0 3 mm) were inserted into the skin to varying depths (stomach 36 3-4 cm deep, bladder 21 1-3 cm deep, knee joint 12 to a depth of 1 cm, then 2-3 cm caudad).
For classic acupuncture, the needles are rotated or wiggled every 10 minutes for 10 seconds. For electrostimulation, the needles were connected to an electrostimulation device (AKU-IMPULS, Pitterling) and stimulated at a period relaxation oscillation (5 Hz) at a current intensity that produced a 'De-Qi' sensation at the acupuncture point (soreness, numbness or distension) showing correct acupuncture technique. To compensate for adaptation, the intensity was increased every 10 minutes.
For laser acupuncture, a laser acupuncture device (AKUPLAS MFL, MBB, Munich) operating at a frequency of 20 Hz was used; depth of penetration of the laser beam: 0-8-1-5 cm.
Transcutaneous electrical nerve stimulation was performed with the aid of adhesive electrodes (surface area about 4 cm2), and the stimulation device (Tensy Pitterling) with bipolar impulses (3 Hz) , the intensity being increased until a distinctly discernible tingling sensation was produced.
Sham acupuncture was carried out at points for which no acupuncture effect has been described (medial to the insertion of the deltoid muscle, caudal to the iliac crest in the gluteus maximus muscle), and electrical stimulation was applied.
STUDY PROTOCOL
The test periods for needle acupuncture, electroacupuncture, transcutaneous electrical nerve stimulation, laser acupuncture, sham acupuncture, and the control period were performed in randomised sequence. The test subjects were not informed about the nature of the specific examination.
In each case, the experiments were started at 7.15 am, so that the procedures, including acupuncture, always took place in the same period of time. After placement of the gastric tube, the contents of the stomach were aspirated with the patient in a semireclining position, in seven (7 4 (3 1 12 13 17 In this study the influence of electroacupuncture on gastric acid secretion is not explained merely by inserting the needles or by the electrostimulatory effect, as these procedures applied at other sites (sham acupuncture) led to no reduction in acid output. Although gastric acid secretion can be significantly inhibited, for example by hypnosis,'8 in this study, 'suggestion' can be ruled out as an important factor, as in the remaining acupuncture procedures with more mild stimulation, no significant action on acid secretion was found.
Li et al 12 stimulated gastric acid secretion by sham feeding in healthy subjects and reported that electroacupuncture reduced basal acid output significantly by 23-8 per cent and maximal acid output by 71 per cent.
Also in duodenal ulcer patients, classic needle acupuncture significantly reduced gastric acid secretion with a reduction rate of about 45-75%. 10 In earlier experiments,13 it was found that with classic needle acupuncture, and more noticeably with electroacupuncture, a significant influence on gastric acid secretion in the dog was obtained: in addition to the reduction in acid secretion, an increase in bicarbonate secretion was also found. Anti-muscarinic agents, but also local anaesthetics applied to the insertion points of the acupuncture needles abrogated this effect, so that the authors concluded that the effect of acupuncture was mediated by somatic afferent visceral fibres.
Acupuncture is considered to have some value in the treatment of ulcers. In four patients with duodenal ulcers resistant to medical treatment healing was seen after six to seven acupuncture sessions.11 Duodenal ulcer patients became complaint free after acupuncture.'0 As the number of patients in both studies is limited, the effect of acupuncture on ulcer healing has yet to be proved.
The stimulation of gastric acid secretion by sham feeding entails mainly the central vagal component of gastric acid stimulation.19
Acupuncture seems to reduce gastric acid secretion by afferent visceral fibres.'3 At present there can only be speculation about the mechanisms produced by acupuncture, as regulation of gastric acid secretion is complex including neural, hormonal, and paracrine mechanisms.20 It cannot be excluded that at least part of the effect of acupuncture on gastric secretion also entails stimulation of bicarbonate secretion.13
At present, the treatment available for reducing gastric acid secretion is based on pharmacological blocking of parietal cell receptors for histamine, muscarine, gastrin, and inhibition of H+/Kt-ATPase.20 The possibility of inhibiting gastric acid secretion by electroacupuncture, as shown in this study, offers an alternative to drug related reduction of gastric acid secretion. Our results could give a rational basis for peptic ulcer treatment only if the effect of electroacupuncture would last for a period longer than two hours. Furthermore, the effect of electroacupuncture on ulcer healing has yet to be proved in controlled trials.
